Abstract Objective: To demonstrate the use of a modified single-stage technique for the repair of a ventral penile urethral erosion with involvement of the penile skin, as penile urethral erosion is a rare but potential complication of chronic indwelling catheterisation with a lack of available recommendations for reconstructive options.
Introduction
For the repair of ventral urethral defects many singlestage techniques exist. The most well-known techniques are probably the transverse preputial island flap technique, as described by Duckett [1] , penile/preputial cutaneous island flap urethroplasty as described by Quartey [2] , and the penile island flap, as described by Orandi [3] . The use of buccal mucosa in urethral stricture repair has gained increasingly more traction during recent decades because it is readily available in all patients, easy to harvest, and has a thick elastin-rich epithelium. Moreover, it is hairless and has a thin and highly vascular lamina propria. The use of buccal mucosa graft was first introduced by Humby and Higgins [4] in 1941 as a one-stage operation for hypospadias. In 1993, el-Kasaby et al. [5] were the first to report its use in the repair of penile and bulbar strictures in adult men without hypospadias. In the ensuing years, many clinical experiences and experimental studies have contributed to the further development and evolution of the use of buccal mucosal grafts. In 2001, Asopa et al. [6] described the dorsalinlay technique for the repair of anterior urethral strictures. In more extended cases of penile urethral pathology, e.g. lichen sclerosus or severe hypospadias, a two-stage urethroplasty is indicated as popularised by Bracka [7] in 1995. As ventral penile urethral erosions are rare, a standardised approach for the repair is not yet available. The following procedure presents a stepby-step demonstration of a technique for the repair of a penile urethral erosion with a modified dorsal-inlay buccal mucosa graft.
Patient and methods
A 44-year-old male with a history of a circumcision, paraplegia, and neurogenic bladder dysfunction, presented with a large mid-penile erosion of the ventral penile shaft and urethra. This was caused by chronic transurethral indwelling catheterisation while being admitted in an intensive care unit because of haemodynamic instability after surgery for chronic sacral decubitus (Fig. 1) .
Technique
For the repair, a combination of a one-stage dorsalinlay buccal mucosa graft urethroplasty (Asopa [6] ) and the second stage of a two-stage urethroplasty (Bracka [7] ) are used. The procedure should be conducted by a team of at least three: one surgeon, one assistant, and one scrub nurse. Ideally, a second team of at least two members could simultaneously harvest and prepare the buccal mucosa graft, which would reduce the operating time by 30-40 min.
Preoperative preparation with chlorhexidine mouthwash for oral cleansing is started 3 days before surgery. A broad-spectrum antibiotic, e.g. Co-amoxiclav, is administered i.v. during surgery.
The patient is placed supine, disinfected and draped sterilely, with inclusion of the right upper leg to harvest a split thickness graft if necessary. Ideally, a traction suture is placed through the glans (non-cutting 4/0 polypropylene suture).
The urethral plate is separated from the penile skin and dartos tissue: first by an incision at the mucocutaneous junction and subsequently by sharp dissection, as in the second stage of a two-stage repair ( Fig. 2.1) . Next, the urethral plate is incised at the midline over a length corresponding to the length the defect, which was 5 cm in this case ( Fig. 2.2 ). The length of the incision is noted, as the buccal mucosa graft should be at least 1 cm longer than this. The medial margins of the incised dorsal urethral plate are moved laterally by sharp incisions with a scalpel blade, parallel to the midline incision and down to the tunica albuginea ( Fig. 2.3 ). This creates a suitable elliptical section up to 2 cm over For the harvest of the buccal mucosa graft, the team repositions and makes use of a different sterile surgical equipment set. To be able to perform the harvest by means of two members only, the use of a mouth retractor is advised. Two stay sutures are placed in the cheek. The opening of the parotid duct is marked with a surgical pen. Infiltration with saline results in hydrodissection, which makes subsequent sharp dissection easier and minimises blood loss. The harvest is done with a n°15 blade. A buccal mucosa graft is harvested with the dimensions of 2 Â 6 cm and defatted to ensure plasmatic imbibition.
The graft is first sutured to the medial free urethral margins, with trimming of the edges if necessary (Fig. 2.4) . Securely quilting the graft to the corporal bodies with a monofilament 5/0 (polyglactin) ensures capillary inosculation over time. For the tubularisation, the lateral margins of the urethral plate are approximated and closed ventrally over a 16-F silicone catheter with a monofilament 5/0 continuous inverting suture (Fig. 2.5) . A dartos fascial layer is exposed and closed over the urethra, to prevent fistula formation and ensure postoperative penile skin mobility. The skin edges are mobilised and approximated to test for the possibility of tension-free closure, which was possible in our patient. If this was not possible, an additional splitthickness skin graft would have to be taken from the right upper leg. Finally, the penile skin is closed with simple interrupted delayed absorbable sutures, corresponding to the last step of a two-stage repair (Fig. 2.6 ). It is of primary importance to ensure different suture lines in all three layers, so that none of them actually overlap, to prevent fistula formation.
Afterwards, a soft penile sandwich dressing is applied. The penis and catheter are fixed on the lower abdomen. This prevents catheter pull and friction during nocturnal penile tumescence. A honey-based paste is applied to the buccal wound and an ice bag is applied to the cheek from the outside. Oral broad-spectrum antibiotics, e.g. Co-amoxiclav, are prescribed for the first 10 days postoperatively, to ensure healthy incorporation of the oral mucosa graft, which contains oral commensals.
Postoperatively, the mouth is rinsed twice daily with a local antiseptic. On the first postoperative day, the patient is allowed to drink cold drinks only. On the second day, soft and cold foods are added. On the second postoperative day, the penile dressing is removed and the wound is inspected. On the third postoperative day, the patient leaves the hospital with the transurethral catheter in situ, set for continuous drainage.
The catheter is left in situ for 3 weeks. Normally, before removal of the catheter, a voiding cystourethrography would be conducted. However, in this case because of neurogenic bladder dysfunction, this was not performed. Long-term follow-up is needed, especially in the case of ensuing clear intermittent selfcatheterisation, to ensure urethral function over time.
Results
The procedure was completed in 158 min. The patient left the hospital in good condition at 3 days postoperatively. The catheter was successfully removed 3 weeks after surgery, after which the patient started clean intermittent self-catheterisation again. Fig. 3 shows the results at 3-months postoperatively. At 8 months after surgery, no complications had occurred and the patient was fully dry with clean intermittent self-catheterisation and solifenacin 10 mg daily.
Discussion
Penile urethral erosion is a potential complication of chronic indwelling catheterisation. Ventral erosion of the penis by indwelling catheter can lead to bleeding from the raw edges of the split urethra, and increased chances of UTI because of a shorter urethra [8] . Most patients have serious comorbidities and a single operation usually does not solve all the problems [9] . The urethral defect requires a substitute, in the form of a flap or a graft, to repair it. Additionally, the erosion of the penile skin, limits the options of repair. The use of a ventral flap (Orandi [3] ) is therefore not possible. A preputial transverse island flap (Duckett [1] ) was not possible because of previous circumcision. Hence, the only option is to make use of a free graft that is placed dorsally to guarantee a well-vascularised underlying tissue, like the corporal bodies, ensuring capillary inosculation over time.
Because of neurogenic bladder dysfunction, a voiding cystourethrography could not be conducted before removal of the catheter. Retrograde pericatheter urethrography was an alternative but we did not conduct this study before removal of the catheter.
One possible problem of the presented technique could be the superposition of the suture lines. When closing primary, both the running urethral tubularisation suture and the skin closure sutures are often situated at the midline and lay on top of each other. This could possibly increase the risk of fistula formation. Normally, when conducting an Asopa reconstruction, penile degloving assures a healthy overlying skin layer on top of the reconstructed urethra-tunica-dartos complex. However, erosion of the ventral penile skin made this step obsolete. This resulted in a skin and dartos gap at the end of the procedure instead of a skin glove. To overcome this issue, the dartos fascia was mobilised from one side only, and sutured to the other side. This resulted in a more laterally placed suture line and therefore no directly overlapping suture lines. At 8 months postoperatively, long after dissolving of the sutures, no fistulisation had occurred.
Conclusions
In conclusion, the modified one-stage buccal mucosa graft-inlay technique is a viable method for repairing penile urethral erosions with involvement of penile skin.
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